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Part I. Introductory and General ‘Observations 


The assessors' preliminary observations and the 
investigator's further examination of this group of 
University Institutions makes it clear thet they 
cannot really be regarded as C.I.0.S. targets in the 
sense -that they can provide useful information of imme- 
diate practical value, These Dutch University Insti- 
tutions have in general remained undisturbed by the 
Germans and have managed to continue with some of 
their scientific work under considerable difficulty. 
Dutch University life in the teaching sense has been 
practically dead for the past few years and many of 
the reseerch workers have disappeared for various and 
oovious reasons. It could not be expected therefore 
that any fer reaching developments would arise in such 
circumstances and this is in fact the case, 


The investigator takes the view. that these Dutoh 
Scientific men have performed a valuable service to 
their country (and therefore to the Allies as a whole) 
by meinteining some kind of continuity of work and 
preserving their integrity. They can and must play an 
important part in the full restoretion of university 
life in every sense. The importance of this - espcci- 
ally in such fields es Health Services =- needs no 
emphasis and British and Jjmerican authorities mst 
make every effort to supply their urgent cand essential 
nesds s» that they can stand on their own feet as soon 
es nossible, This question is probably dealt with in 
other places but it cannot be kept out of an account 
of these visits. ae, aes 


The urgent needs sre: 


1. Suvplies of essential chemicals, biological 
standards, equipment, etc, ; 


©, Close contact with allied,scientific men, 


3. Scientific publications (especially review 
journals) from 1940 onwards. ‘ 


This investigator would urge that this matter be ° 
made the subject of special consideration as soon as 
possible by a competent body set up for the purpose, 


@ 
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Part II, Interview with Dr. V.J, Kéningsberger 


Status of Organisation 


Dr. K8ningsberger is Director and Professor of 
Botany at the Botanisoh Laboratorium, Utrecht. 


This institution is pait of the Feoulty or 
Science of the University and works in close asso- 
ciation with the Pasteur Instituut. The Botanical 


gardens and buildings for research and teaching are 


situated at the rear of Professor K#ningsberger's 
residence, Nieuwe Gracht, 18 f, Utrecht. 


Summary and Recommendations 


1. The work reported here has no immediate bearing 
on Penicillin production. 


Bs Penicilliua expansum produces “Expansin® (Patulin) 


3. These extracts have been assayed using Pythium 
mammillatum and FP. de Baryanum,. 


4, The therapeutic properties have been explored 
tentatively in lupus, tricho and epidermophy- 
totic infections.of the skin with some success, 


5, All work should be considered in relation to 


British work on Patulin. 


6, A v¥S8it of Professor K8ningsberger to London: to 
contact Professor Raistrick and other M,. of S, 
Scientific advisers is desirable tn the near 
future. 


7. This group of workers would be a suitable agency 
throush which to establish Penicillin production 
in Holland. 


8. Van Luyk is oe oral flora in relation to 
head colds and infections of the upper respire- 
tory tract. 


Introductory. Kemarks 


/ 


C.I.0.5. Secretariat, U.A.i'.T. and "T" Foroe 
were all emphatic that Professor K8ningsberger was 


€@ leading member of the Dutch Resistance movement 
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and was therefore to be regarded as a friend. The 
interview was conducted in the light of these 
directions and the investigator was convinced that 
Professor KSningsberger was. only too anxious to 
communicate all his information to allied scientists, 
although he was fully conscious of the fact that he | 
> Was much behind other workers, largely owing to the 
difficulties under which he has worked and is still 
working. Professor K8ningsberger is in the course 
of translating a full report by Van Luyk on his 
work and this will be sent by him to “TY Force in 
» the course of the next two or three weeks. This 
report is therefore confined to an assessment of the 
status of this work in relation to that of British 
end American Groups. It should also be born in 
mind that the investigator is an organic chemist 
whose knowledge of antibiotics is primarily che mical- 
whereas these Dutch workers are microbiologists. 


Information Available to Professor n§ningsberger 


; Prefessor KSningsberger had obtained some in- 
formation on Penicillin from a leaflet. dropped by 
the R.A.F. This was not of a detailed technical 
y kind but was. nevertheless of interest to hin, 
. Further details recently reached him in a photo 
- copy of a paper from the Schweizer Medizinische 
Wochenschrift June 1944, whieh reviews the intor- 
mation on antibiotics, This paper is probably 
aveileble in Englend but part of a taule in Ane 
paper is reproduced here as it illustrates the 


situation. 7 
BeOS: Penicillie . 
P, notatum Fleming Penicillin CeglsploS1 6 
Ps notatua Westling | 
P. glaucun eae - Penatin 
~P,. patulun - Patulin: 
P, claviforme | -“Glavitornin CoHO, , 
P, puberulun Baier Penioillic Ggily 00, 3 
acid at aes 
Wa oy -  =do= 


Pe. eyclopurin 


\ 
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P. spinosum Thon. Spinulosin om ) 
. f ofuSinone 
derivative) 
P. citrinum Citrinin Cy 5H, 403 
P. resticulosum Peptide 
P. fimbriatum Gliotoxin- Cy Hy gNpS20, 


. Aspergiller 
A. flevus 
fie Clavatus 
4. Pumigetus Fresenius. Punigetin Cg 04 
A. funige tis Fresenius 


A. fumivatus mut. Helvoea Hevolic Coot, 20, 


; acid 
A. niger Ss 
A gicentus Gigantic 


acid 


‘The inaccuracy and incommleteness of the data 
on, Penicillin is readily ennreciated. This 
investigetor has had access to tie secret reports 
of the British ©.P.S5. Comiittee and the correspond- 
ing; American documents and great care was taken 
during the discussions not to disclose any infor- 
mation not published, It was possible however, to 
inforu Professor KSningsberger on tmiany points on 


which there has been publication in England or the 


i MR ory 


rofessor. K8ninesbergerts Work 


Description of P 
Culture 
The organism used was almost exclusively 


Penicillium expa:nsua. This was very easily ob- 
tained fron a piece of-epple in conviact with 


ordinary soil.in a Petri dish. The apple ravidly 


ee 
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becomes covered with the mould ahd is removed to 
a sterile @ish. The pure organism is readily 
obtained since, when grown in this way, it forms - 
well marked upright cor-emia wi:ich sesemble macro- 
scopic stalks, The cleun sep: ration of the spore 
head is thus e simmle matter, The culture nedium * 
is Kn8ps~solution with ec sucrose added, It’ is 

. grown ‘for ‘10 days at 259O, If kept’ lon:er it 
gradually loses its »vovwer to rroduce the anti- 
biotic principle, 2n obvious sign of this is. the 
lightening in cslourof the mould, an active. one 
is dull green the inactive ages: dirty white. 
Solutions of. maximum antibiotic activity ere obtsined 
in 3 weeks and no culturing is done from such solu- 
tions, 

Professor K8ningsberger stressed tiie need ror 
frequent re-isoletion of Ps exnansun from soil. The. 
isolated organism grown in pure culture media 
loses its: activity in 3 months, YY. notatun was 
steted to behave similz: rly but not P. clavirornun. 
The investigator does not know if this esjrees with 
British experience. K8ningsberger said that the 
Germans obtaincd P. notatum from thu Bureau ot 
Cultures at Beadrn. but Van Luyk wes conrident th: t, F 
as these had beeh grown for &5 years on ture culture 


media, they would heave negligible power of producing 


9 penicillin, Some two or three dozen German insti- 
' tutes had obtained str:-ins from Bearn, ° 


Testing of Activity 


Professor K8ningsbercer stressed that this 
method was only en inmrovisation forced on then 
the inadeouecy of their recources.,. Pythiu. 
mammillatun and Pythium de DBaryenum-wore used as 
test orgenisms, The technicue is as follovs. 

Small rectangular cections (avout 6 x 4 ma.) are 

cut with a punch from a skeet of cgar inoculeted 
with pythium spores and dropped into’ a tube con- 
toining tap weter (control) or tep wa-cr and the . 
aprropriate volume of the expansin licuor. The 
control rapidly develops a fibrous growth of pythiun 

: resembling very Yoose cotton ‘end the height. to . 
which this extends is clearly visible by transmitted 
light. In the control this ususlly extends about 


a 
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half way up the liauid. By serial dilution it is 
re a simple matter to establish the concentration of 

active liquor which just inhibits the growth of 

pythium,. — 


Tsolation of active principles 


This -has been carried out at Amsterdam and 
the methods employed are described in the report 
on the visit to Professor Jansen. It should be 
said here that there is every rrobability that the 
main product is Patulin but other substances may be 
produced. The plottinz; of “bacteriolocical spectra" 
would doubtless clear up many points of this kind. 


Discussion 


It is clear that this work has not reached a 
stege of immediate practical importance although 
future developments may well prove interesting. 
Progress is in the first place dependent on the 
restor:tion of the essential services - fas ana 
electricity - needed for the running of thermo- 
stats, sterilising ovens, air conditionin;, 
refrigerators and so on. It will, then be possible 
for Professor KSningsberger to assess his products 
by standard mcthods developed by allied scisntists. 
He is aware of the Oxford Unit for Penicillin but 
he will obviously need some standardised Penicillin 
of a fairly high activity in order to establish his 
own technique, Sufficient should be obtaineble 
from military sources in the locality in the first 
place (the amount would be extremely small) but 
later a very small auantity of pure cryst<clline 
sodium pencillin II should be made available, 
KSningsberger will then be able todescribe his 

é products in known units and their true place in the 
scele of activities cen then be seen, 


The investigator felt stron.:ly that KSnings- 
berger and Van Luyk may be avle ta make very valu- 
able contributions in the field of antibiotics 
from various. angles. They ere tvo experienced men 
who have shown great ingenuity in surmounting 
difficulties, they have the space in good labora- 
tories in a fine modern buildings, they have the 
equipment and they have ideas. Van LuykK's examina- 
tion of oral flora and their possible bearing on 
infections of the resniratory tract referred to in 
Anderson's aScessment report is an example, as is 
also his early association with ideas on antibiotics. 


oS 
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Ways and meéns should be foynd to interrate this 
work ith that of allied groups especially of 
Raistrick, Fleming and others. It is assumed thet 
the Il. of S. will wish Penicillin production to be 
established in allicd countries, and this group of 
Dutch workers in the opinion of the investigator 
would be a valuable nucleus on which to base a 
suitable set-up. ork 
It should not be difficult to work out a scheme 
of collaboration on lines similar to Anglo-American 
. Comoperation on-Penicillin in its various aspects, 
If this view is accepted in principle the first ste 
should be to organise a visit of these Dutch Ccian- 
tists - particularly KSningsberger and Jansen to 
London to establish direct contact with the Ministry 
end its Scientific Advisers in this field. 


It should be added that this work in Holland 
has received some support from Dutch Chemical 
industry. The firm of Brocades, Stheeman and 
Phamacia (Brocapharm) of Amsterdam is making a 
small annual grant believed to be equivalent to 
about £600. They have.as yet done nothing towards 
Semi-Scale development of the methods of preperation, 
They might have done had communications been 
possible, Enquiries in England show that tiiis firm 
is the lading house of its kind in Holland and 
enjoys a good reputation. 


The complete parelysis of all communications in 
Holland has to be experienced before it can be - 
appreciated. There are no trains; no buses, no 
trams, no postal service, into or in Holland (apart 
from B.L.A.). Professor K@ningsberger in Utrecht 
cannot keep in touch with Professor Jansen in 
Amsterdam. There are many bicycles but most have 
to be ridden without tyres. Wood blocks have been 
removed from roads for fuel. Utrecht has no gas or 
electricity and a reasonable water supply has only 
.jJust been achieved. This parenthetical note has 
been inserted to emphasise the difficulties facing 
these scientists at present. They are, however, 
cheerful and uncomplaining to a remarkable degree 
and are planning energetically for the restoration 
of university life in Holland. 


Date of Visit: 26th May, 1945. 
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art III. Interview with Professor s CP, Jansen 


Status of Orzanisation 


Dr. Jansen is Director of the Physiological 


Chemistry Laboratory at the Netherlands Institute 


of wutrition. 
J.0. Meyerplein, 3, Amsterdam. 


“This laboratory is a departmcat of the 
University of Amsterdam and much of its work is 
on oroblems of nutrition including vitamin assays 
(By and C) on much of Holland's food produce, 


Summary and Recommendations 


1. This report should be read in conjunction with 
that on Professor KSrningsosr i's work at 
the Botanisch Laboratorium Utrecht. 


2. The main product_from the growth of Penicillium 
_ @xpansum is almost certainly Patulin. The 
Dutch workers Nave called it {xpansin. 


3. Growth of P. expansum at low temperature may 
produce a new antibiotic with high activity 
against S. aureus. 


General Remarks 


Professor Jansen took the investigator from 
his house to the laboratories and showed him round 
them. These were old and had obviovsly suffered 
from neglect during the war years. Many vf the 
staff had perforce to retire into hiding and were 
now slowly returning to work in the university, 
The laboratories were equipped for semi-scale 
operations thcugh not extensively so. Jansen had 
not received any culture fluid from KO8ningsberger 
in Utrecht for many months owing to lack of communi- 
cations and in short he had made very little pro- 
gress in the last few months. 5 


‘The laboratory was concerned with nutritional 


problems and conducted Vitamin B, and © assays. They 


had a small rat house for Biological assays and they 
had the usual physical apparatus. The photoelectric 
colourimeter they used for By, assays they had built 
themselves, A Hilger Spexker had recently been 
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occuvation, 
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taken out of its hiding place during German 
Detail of Isolation of antibiotie Substances 
Expeansin tS ; 


The original method of isolsetion was as 
follows. The culture fluic was concentrated at 
low (sic.) temperature under reduced pressure, 


‘ 


Jansen estimated the temmer ture to be avout 40°, 


and said the liquor wes cbdout*neutral. The inves- 
tigetor is confident that no extra special pre- 
cautions were taken to prevent the destruction of 
very labile substances woich might be present. ‘lhe 
aciditied concentrate@@licuor was then continuously 
extracted with ether. ‘The continuous extractors 
were quite normal in design and held two or three 
litres of aqueous solution.. 4 battery of about 

6 of these twas set up in c smcll dovmstairs rcom 
devoted to this kine cf s.eration with’ infleunable 
liquids, The etter sslution was tre.ted with con- 
centrated hydrochloric acid srd this threw out «€ 
eur, is cum wes extracted with boiling benzene 
and the benzene solution, souctines without further 
concentration, denosited the crystalline product 
@hey cell "Sxpangin". Souwctimes it was necessary 
to pass the-benzlne solution through: e coluun of 
alumina in order to obtcin it im erystslline condi- 
tion. The >. quoted by Jansen was 10¢9 and the 
med. of patulin is 112° so thet there is every 
probability that this product is in vact patulin. 
Jansen had isolated a rroduct fro: Fenicilliua 
potulinum end found it identical. What kas not 
been done is to confirm vy mixed u.o. the identity 
of the Dutch Semancin with the British Patulin, It 
is just possidls th:t P. patulinun of different 
orisin in different nutrien ‘media misht »roduce a 
nodified Patulin. Jansen's xnansin has & very 
high activity against Pythiun, manmillitum and 
relatively low activity agzinst S. aureus. The 
ficures eres 


Pythiua marmillatun 1 - 5,600,000 
Staph, Aureus l- 50 ,OU0 


Other Antixziotics 


Later. Jansen immrovedi the method or isol:tion 
on the followin: lines. The cultmre ‘luid vas 
assed throurh a norite column, wnicn adsorbed all 
he active principles. An iucortcnt  scint to note 


wo 
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is thet, ana ‘the norite column is pre-treated with 
some substance which partly saturates the high 
adsorptive power cf the charcoal, the activity can- 
not be recovered from the charcoal, Rqueous solu- 
tions of benzoic acid were passed through the column 
first. The charcoal was extracted with methanol in 
the first place but later it was found that ether 
' was better. The ether sclution on evaporation and 
ailowing to crystallise yielded expansin as before 
but the liquors contained another substance which 
has not been isolated in a pure condition. This has. 
a higher activity against S. aureus and a lower 
activity against P. mammillatum. Jansen is confi- 
dent that hore is another very active substance 
present. . 
A further observation of some interest was made 
fortuitously. Some liquor from KS8ningsberger, at 
Utrecht was delayed for some months in transit and 
-was then found to contain little or no expansin, | 
It did however contain material which had a high 
activity against S. aureus, This hypothetical sub-. | 
stance must be a somewhat stable one. It may be the 
same as that responsible for the activity referred 
to in the preceding paragraph. 


Yet another observation has been made. If 
the culture is rapidly stirred or aerated there is - 
produced a fairly high S. aureus activity moderately 
quickly but after reaching a peak this rapidly 
disappears. However if the P. expansum is grown at 
low temperature 5-10° then little or no expansin 
is produced, but a high S. aureus activity results, 


Additional évidence for the existence of this 
principle was ouoted by Jansen. They have studied 
the anti-urease eohs ve ty of various fractions and 
have found that solutions conteining expansin have - 
low activity but solutions from which expansin has 
been removed or in which it has not-been produced . 
have a high activity. Clearly there sre some 
features of interest here. 


_ Jansen hopes to publish these results shortly 
in the Archiv. der Physiologie. Hollandaise, 


Jansen. was very co-operative and helpful (he 
has a son in the Dutch Army in England who is 
snaity eae in medicine). Again the remarks made 


2 


se 


while 


ra 


in the report on Professor KWningsberger's work 
apply here. lieuns should be. found to re-establish 
contact with the scientific world, Junsen counted 


rs himself lucky in having a copy of the Annual 
Neview on siochemistry for 1940. This must be 
renedied. . 
Date of Visit: 26th May, 1945. ee 
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Status Of: _osjzanipation 


Dr<¢ ‘Pinnerman is Director of the Pasteur 
Inctituut and a seas voor de Yolksgezendheid, 
Utrecnt. 


and ecomnenda tions 


Sumi = 


a Web = thstitute has been engezed almost entirely 
on the ag mg a of essential sera and 
vaccines and research work has been very 
linited. 


RED Sy Hebe ssportent for the Health Serviccs of the 
provinee that this Institute be restored to 
full erficiency as soon as possible. 


3. The needs cuoted on p. ‘ of this report are 
nerticorlarly important to this Institute. 


Interview 


This target was visited by this investigator 
at the récuest of 0.4.2.7. Grou». 3., as it was close 
to the vrimary tarcet. It should be noted that the 
investigator is an “Organic Chenist and the work of 
the Institute-is Biological. ‘There is little to 
add to the Assessors report on the activities of 
this Institute and-Dr. Timmerman made it guite clear 
that resésaren work had been almost out of the ques- 
tion durin: the occupation period. There ics there- 
fore no information: of immediate value to U,.S.0.5S. 
The Institute and its Director has a high scientific 
status and its work otviously has great imnortance 
to the Health Services of Utrecht and the surrounding 
efea,. Cleerly every efvort shoulé be mede to- restore 
the institute to full ef fficiency. part from 
essential services, such as gas and electricity, 
which are not the concern of this investigator 
cert: in International Biological Standards are 
ursently required, ‘These are; 


1. Pituitary Posterior Lobe. 
2. insulin. 

3. Sulpharsphenamine. 

4, Neo-arsphenanine, 

§, Ancurin, e, 


% 
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- Dr. Titmerman has already ettempted to comauni-~ 
cate with Sir Percival Hertley of the National 
Institute for Medical Research for these standards 
but does no Pee. y the result. The investigator 
pronised Timm n he would expedite this matter and 
has been able to arrange with Sir Percival Hartley 
and the €,1.0.5, secretsriat for the rapid dispatch 
and conveyance of these urgently needed materials, 


This target, being, quite distinct from an 
enemy one, the investigator was able to answer 
questions on the whereavouts and welfare of Dr, 
‘immernan's numerous British friends in Scientific 
circles. It is difficult to-convey in surficiently 
graphic terms the sense of isolation from outside 
scientific circles that these Dutch Scientists have 
experienced for so lonz. This can only be renediéd, 
Slowly, but the most effective way of deing this 
would be to prent facilities at an ezrly dete for 
leadins scientific men such as Do, Tinmernan to 
visit London and other Allied centres to re-ectablish 
personsl contact with Britiss and American scientific 
thought. 


Allied. Scisntific journals have naturilly 
not reached Eolland end: the supsly of these cust 
have @ Rich priorit: when the first essenticts-s:.ve 
been deelt withs Such journals as British Jturinal 
of Phcornacology and ix,crimental siclo ys, Journel 
of Petholosy and Bacteriolojs’,; and Puyciolo;:ical 
Reviews would be oF oonsidvrevle help. . 


Th: inves@igator apvrecictes thet this renort 
stresses what we shovld do to essist ur. Vinicrman 
end indicates that he can supply no help tous, 
But it must be reslise™. thetDr, Tiismermen and many 
others h: ve contributed much to the Allied cause 
in the past years by their redistence ‘to German 
penetretion end by ueintaining under extraordinary 
difficulties the coherence ahc integrity of the 
incditution. , 


Dr. Timmérman expressed his deep apprecication 
of the visit of the investigator. 


Date of Visit: 25th May, 1945. 
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Pert V. Interview wita Professor K8ol 


Status of Orgsnisation 


De. we not is Diresto> of-the Laborstory of 
Organic Chemistry. This is « vert of the university 
and is endowed by thse Rockefellsr Foundéition and 
also by the Dutch Government. It is situsted in 
modern buildinss (teaching and resgerch) in 
Croésesstraeat, 59, Utrecut. 


Summary and Recoumerd: tions 


1. K8el claims to have substzntiated his observa- 
tions (subsequently disputed oy other workers) 
thet d=clutemic acid end not the normally 
occurrin: 1 isomer ic produced in melisnant 
tissue e 


Se This is produced by a differsnt mechanism from 
that which synthesises tie 1 isomer. 


3. [Sel has shown that his (<) biotin diifers 
slightly fro: the (4) biotin of du Vigneaud. 


4. None of these matters is of immediate practival 
application. 


5, It is desircble that K8gl siovld contact allied 
scientists in London in the feirly rear future, 
Interview 


There is little of matcrisl importance to add 
to the outline given br: th:: assessors, YProfesso> 
K8gl discussed his results in detail quite freely 
with this investisator. It was obvious that F8gl 
was very unhepry about the douot which had been cest 
upon his results’ by the failure of american workers 
(published) to repeat his findinss. They had again 
confirmed the: et Utrecnot and the workers 2t itunich 
under Hans Fisher had also been able to convirm 
these findings. KS8gl ssid thet work vsine heavy water 
fed to his animsls had enatled him to rrove thet the 
d-glutanic ecid was formed by « di*ferent necienisnm 
and was not produced by racenisetion followed by 


Vs rn 


7 


AECRET | Meare i oe 
3 WA-5575 9 


atts 


preferential elimination of the 1 isomer with con- 
squent increese in the proportion of the d. 

K8gl thought this difference between the beheviour 
of normal and malignant tissue was of profound 
Significance in cancer, The investigator is 

not. competent to express an opinion on this point, 
but it is very-doubtful if this factor could imnedi- 
ately point the way to new appreaches to the prob- 
lems of cancer research. In view of the fact thet 
the work has been written up for publication the 
investigator pressed K8gl to send it with as little 
deley as possible to a British or American 
scientific journal. The investigator suggested 
Journal of Biolosical Chemistry as a possible 
medium. Later, when contact can be re-established 
between these Dutch scientists and their British 
and American colleagues, it seems highly desirable 
that K8gl should have the opportunity of vindicating 
himself by demonstrating the technique which has 
Siven these results. But this is a matter for a 
scientific society or acedemic institution. 


K8gl has also done some work on Diotin and 
demonstrated that the biotin-which he has isolated 
differs from the one whose constitution. was eluci- 
dated by du Vigneaud. The difference is in the side 
chain as follovs 2 


CEs 
CH. 


i 


‘ . / 
du Vigneaud -CligcHeCEegcipc00H K8gl -CE-CH, 
' 
. COOH 


It will be noted thet the total number of carbon 
atoms is the seme but that the carboxyl group is 
eLto the heterocyclic system and the chain is 
branched in K8gl*s ¥ biotin. 


This work has been published (Hoppe-Seyler, 
281, 65 (1944) and should be avcilable in England 
by now . 


Date of Visit; 25th May, 1945, 


Pi 


one 


Combined Intelli¢ 


a RNR ys cana ne 


Se 


PLEASE R 


_ : 
N 
Pra 
Z 


ETURN PROMPTL 


aire 


ROOM 326 


a 


